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(54) OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce height dimension and to obtain 
cooling constitution effective to miniaturization and thinning by arranging a 
cooling fan on the side of a projection lens and guiding air sent from a 
cooling fan to a liquid crystal panel through a ventilating path. 
SOLUTION: The cooling fan 61 is arranged on the side of the projection 
lens 27, and the air sent from the fan 61 is guided to the liquid crystal 
panels 14, 18 and 21 through the ventilating path 65, so that the cooling 
constitution effective to miniaturization and thinning is obtained. 
Furthermore, by adopting a blower type sirocco fan as the fan 61, pressure 
loss caused by passage resistance is reduced to perform cooling with high 
efficiency. Then, the quantity and the speed of the air sent from the fan 61 
to the liquid crystal panels 14, 18 and 21 are freely controlled so that the 
temperature rise of each liquid crystal panel may be kept minimum. Thus, 
the height dimension of the optical device such as a liquid crystal projector 
is restrained to the minimum and plane outside dimension is miniaturized to 
be equal to or under A4 file size. 
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-f&Tfc^a. 

8. 

TX? y-V±k:tSSfrS3fe^iiafct5V%T. 

U iJ»5r< fciKtea^r^WfcojJ. ^07377 

a. 

^iss^*^ (is) ^saa*:jajag£iB*$-£ 
i mim s ] ^mn-mvat® a 4 ? t /maa-Fr 

*Slf*^l, 2. 3, 4. 5. 6 2*:li7Cfe8<05fc 

[|f*)S9 ] JJBA4 7r-f;P-^i. 2 6 3mmX3 1 
8 mm-CS>i»lt^lS8 tciei8<05^ia. 

*)V, &2<7>m&rt*)V. &3cr>W.Ik>**MzmML, 

;l^£> <D|iiSt3fcS: LT y XT* ? 'J - Vk. 

7T-f xtarnnwtt&k Ltzm^ 1.2, 

3. 4. 5 . 6^^{i7tcK»<7)3t^SIS. 

[ff*JIl 1] _tKA4:7r4;HMX£2 6 3mmX 
3 1 8 mm t L*ftWSS 1 0 tte&<7>3fr¥lta. 

imimi 2] ±ieA47-M/l^X£24 3mmx 
3 0 7 mm t LfcMCCT(8 4 1 0 KEtEtf^iS 

a. 



[fB^Il 3] ±SA4 7r-<;W-9-'fXSr2 3 0mmx 
3 0 7 mm t U^IW<«8 *M± 1 0 fcf£Si?»£^§t 

a. 

immi 4] JR^^KJ^^Bm-'fXSrO. 9-f 
y-J-UTt LfcfiW<«84fc«:l otiasiojfe^a. 

[IS*3ai 5] ft,f B ^*/i^®*^&^vX5fcigS£ 
T'<0&BB£ 1 4 6mmtJlTi:L^i»^S84^(±l Otc 

amo^^a. 

irnmi 7] e^t?^u?n^^D^7 

?ryXA£«£ii:i:fcfc:. 9uxy4 9u-i yfT 
yXA<7>¥fftffi**3 2mmX3 2mmOTt t/clf* 

[ Wnm 1 8 ] feftStft^i: bTSS 1 <0*W ? o-f -y 
7 5 5—, S2«N?n>(7^S5-» IS 1 OS 9 

iz. IS&l-yX. 7vxyj?u4 y?TVXJ», feft 

mt&Jk, mmm. xmmmmzznmizmwLtz 

[HH3I 1 9 ) £4Ht£¥*fc tTm 1 9rxA - y 

^2^55-, m3<05 5-Sr^nx^-f i?o^ v 
^ryXA^HfcfiliSfcktfc:, %mfrc><?mwt 

tCs tS&UyX. ?axyj?X34 ;77VXJ*. 

tffi&Tknmfb. mmx&&. Kmmmmzznmiz 
mw.Ltzn^8£tzizioizim<?)%?mw.. 

[000 1] 
[0002 ] 

X'it. m2lziFLtzm&7vi!3.99ay®M\'yXi$£ 

vm&'**>i>Mft(omMmiz§ffie>£ a iz%n&**>i-cr> 

i&g±ft£Wl&fzMzm&>s*fl'14. 18. 2 10 
T1jlzW8SM.<rX§Wy r >8 1 SrEarSOi&^-HRWT 

4. is, 21 (m*it?) iz, hxt>ti&<?>x?&mz 
iBsa/^u, is. 2ijs»t-£s. 

[0003] 
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sjqSUcfiV^Tfct. 3SS*)£#:iS$^«<4. H2*K^ 
L/i«ilt^>'X2 7iJ«}:lX?S^'^;H4. 18. 2 1 
&#<7>U$^fc:flll»$ft&ig$^L2lc$:&. 

[0004] #f|BH<a@ew±s$^i££<R«iU ga?> 

[00 05] 

[itS£«i*-$-S*tf><0#8] ±Mimimftt+&*:#> 
izXmiX'li. I2H::^L*:4 5C. &3tW>-X2 7<0 

i*®£i*®fg&6 5^U»^H4, 18. 2 
[0006] § Wz*miXi±. IM&By r V 6 1 £ 

[6oo7]-£6£*JMrcti« ±te^ai7ry6 ia> 

6*>i8A£iKA''<:M<l 4 . 18. 2 1 tCfrttft''C*A' 

[ 0 0 0 8 ] $ h fafcMTCtt. ±IS^ai7 rV6 1*' 
^><OiliJ15:^AA-^;U 14. 18, 21 fcr&JKft/t*^ 
^aWLbJPWWt*-* 4 o £ g E&fc&Mfc 4 tfUK* 

4f f S35£. Gfe3KfflJSS^^H8^co®**J«J:t^a 
i'jCL, Rfe3fcffliK&/N'*/U 1 4 ^ 
4 XSffi&tf&>Hz& * J: 3 (c U i <0T* * . 
[0009] 

[ o o i o ] 03 14. i <rmmm<vm>Tu 

[ooii] ms^httmyyriipt><ommi2 

14, mmSSL<r> , yVT^yV993, V>X4, wx 
5«|-LT«ISSI«*6, $5 
-8, m2UyXTUJ 9Z-fn,X?4 9u4 7^5 7 

[00 12] r-f^O-f 7?S7-1 014. Rfettl 1 
*<jg3SL. Gfc4tfBfe3tl 2*>*RStt&. Rfeftl 1 
(4. SX'BOttZtl, R&mHUk>**JU 4K. 

TJtfi-h. GiJ4tXBfe3tl 2J4, GfeTfcKftf. Bfeft 
W&<»?4?<a4 7^S7-1 5fcA8tL. G€>7tl6 
*«R»U Bfeftl 7*<jgjfi-r&. Gfe7fcl6t4. Gfe 
XRHM/'fcM'l 8KAIfr&. 

[00 1 3] Bfeftl 714, $5-19, $7-20£ 
^LT . Bfe5tfflfSft^-^2 1 tAM-Ti. . 



[0014] W^/H 4a»£><0RjgSS#2 2 fc . i£ 
A/t*;P 1 8*>&OGS§&3fc2 3 i: , «Jfc>**^2 1 *> 
£><DBiSS3fc2 4J4. ?D^?0^7;7'JXA2 
5£4»?fe-&j£$*t. &&fRZtit:mft2 6$:iS&ls 
>X27£.X*)X?V-> im^Urf) ±tcS^-TS„ 

[0015] mmz^h^m^^r^Mmm^ 
i , 7V7'j7w^3 <rmm<,z\t , tm^mmcoum 

[0016] #mmx'\i, &Ki&&&kb txm 1 <n 

^?n-f.y>$5-10, I2^?D>(7^S5 
-15. »1^57-13, a*2<?>$7-l 9, SI3<0 
S9-2 0tm^^n-f >y?:T'JXA2 50jgB 

>71 fc^y7"U7l^^^3fc^>'X4i:^yX5, ffi 
ftS&HfrP 6 . *7f ^ #;l^f ? S 

mi^XTV-f 7, S7-8, S^UfXTW 9i: 

Stm^t, 7tj@iffi«®-c*S7yr«ji3 i 

«y ?r y xi, 2 5 . -fe^fit^^, HR&xqgR. 9 y 
rm3 1 tz<?>MizmmLxh&. 

[0017] m.W29^ZiSC^.U>X2 7 ZWtrtZ 

>-'x ? ?<vm§ ! ®ZiZtS VWrmtf® A 4 7 r 
XmT^^t^i:L^. WtBfW>J«W«J4. Ilfi 1 ^ 
*«3 0 7mmt, i* ! 2 3 0ramt*6. 

[ 0 0 1 8 ] **5, WEm&9t£5gl4, 49dl0flcn« 
ZH&i><r>X'lt%<. %,A4yT-4)V*MXX'$>1x\Z& 
v^. #aA47r-f/Hf-<X(cov^l8aEL^*. « 
t'mcryM Xi**mmm<7)2 3 Ommx 3 0 7mmt 
$>&W, -C-a4 0t^T^V^XtLT(42 4 3m 
mX307mm. fc*st7)^-< Xf: LTt42 6 3mmX 3 

18ramt^<:, Ltz&iX, *^T14A47r-f 
fWXk LT±IB3ffiSO^ XSrg^f tZttzL 

[0019] ^mm^m^m^ru^^ ??iz£ti 
a. &<-mz®&Lx\.^wtiim>*'rv vrtr-x 
mmx% wimrnom&r* i?±7?*®&zttf 

[0020] z?>*m xff'bzy^m, 4 omsm 
izmmmmtzztf. jK<-wtiz^&Lx^mm 

* y V7T-X1fiZ. 0 ?iJfflT-§ S 4 d t^rS i: 

[0021] ClO^^Srl^-rS^tc, *^Sfe04 
TJ4 , 8Efi^*/K*>*ii*mBlM X$: 0 . 9 >f V^-fc L 
T . «!SW?RfBy^^«0^Bffl-9-^ X<7) l . 3 
^f-tcJt^T 0 . 9-f yf-fc/J^B*JKA/N%;l'Sr(SEffl-r 
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[00 22] *mmmx-&, Aiy r 4 jv+tj x*$m 

<7)ffiJi£l 3 5mmi; L*:. Cl^EfiSr 1 3 5mmJ3lT 
±9, fit/hSS^^T-r/HMXS-SI 

-*Xfc*tUCli, CcOffil^ 1 4 6mmOTttfll« 

Xc^S^-^a^^^fecO*^ 1 8mmT. 'bZ^i><?> 
#3 0 7mmT*. -fc^#l 1 mmT$>&frt>T$)&. 
[00 2 3]3(^WCIi, A4 7r>f/HMX£-S8K 

7';XA2 5OTI1t^3 2mmX 3 2mmt L^. 
-I^S*, 3 2mmX3 2mmOTfc-r*ttr, ZttlZ 

[ o o 2 4 ] , xmsmx'im&Tui;* 

[00 2 5] @"t>6 Hi. ±ie?K^^/H 4 , 18, 

-mc7)xn«y37r^2r*tT$>S. 6 5 liSS— Oi*® 
2 7(i^ft-hyy?, 7 0JimH<7)ili)a 

[ o o 2 6 j 04 , ®5n±§mmmiz&v&mfk^* 
;n4, is, 2 iaximiimt^yX2 7mmcoi% 
wmmz^-rpmmmmx'b & . 04 (iitrieBgB^^ 
^•(6j*^^S0$r*L. 05 litem:? 6 i2rfaa> 

^^-rpfflftaHT'*!.. J31T04. H5. B6^ffl^ 

[0027] mi&^&y r> 61 2 *ut£3B. 

b+*i$i 1 itsLfciDC. itrie^-^M^ 

^b6 55riiOI!rie?K^^yH4, 18, 2 1<7)T* 

{ctfsrt$*ii>. ^o^m-^j*a^h6 5rttc»i. m 

-tf>*rt« 12 3. m-OSgP«3« 124. SI30§g|*rt£ 
1 2 5*<EBS*vti5 9. Mie^ffll 1 l?>££Ui. B 
1 4ffl<0j*S 112. G&m%L&'* 
*/H 8fl§Oi*S 1 1 3. R-feafcffiftJI^*^ 1J8<7) 

i*®i i4t-^iii$nT«-M H v^;i-^iSrt$a#^ 

3, 1 24. 12 5%mmzWSi-&ZkX\ ~&t£- 
mmi 1 3fc. ft^:<?)iMll«*^{±ja3ar^*>iii)J:'5 
fflcoiUJSi 1 2*5it<J)^ 0^KJi#<oS<^rvmfe5fe 

fflsyt^*^ 2 1 m<mm 1 1 4 tan tinm-r * ^ t 



91, 92, 9 3 ) 06**I?1 1 

5, 116. 117 (B?Kli-f ) <?>£olz&m&J**;V 
14. 18. 2 1$rteUJ-fS*!lJ£T*>«>. 

[0028]$ $>iz±mfti$m&fftt. m-emmy? 

M 0 1 Srii*). m-exm?? M 0 1 Ort^KK 
(t7ttea]fflt-K^V^2 7{c:J:0SSa3tt. $£>K3& 

Hcom^^ f 7 o Srao . mwrtvmr? h 7 1 *ai 
fra^iiyari? h 6 5 . 101, 70. 71 

;H4, 18. 2 lfeJ:t^ai7T>'6 l$r?gaL3t« 

aa> N*^iB±tc ^ 5 imm lx ? y - >± tz * 5 im 

wit^mmmi. 3m<m&tt.<ofcMz&mz®m 

ifyx^mmftzm&v^ =f$ nnmisimx-hz . 
[0029] a^uais 1 onsfeMctjwctt, 

r>-6 l*^£OiHaS:ISWSl 2 3, 124, 12 5£ 

xwmi-x^&w. ztn±3&u ywrimr t m 

[ 0 0 3 0 ] mi a, *mi<?>m 2 commmcom&yv 
i?*?fco±.mmx'$>&. 

[0031] %mx-b^sxmy y-r 1 &t><omm:2 

It. MlIi»7i'7'J7l/^^3, 1^-^X4, WX 
5Sr^L-C«3\3^S?^6. &1WXTVM , 5 9 
-8, M2U>XTls-< 9*ftLXy<<'7v4 7?S7 
-4 OfcASfTS. 

[0032]^^n-(7^S7-4OI±, R^7e4 1 
*»*RWL, GiJj:tXBfe3e4 2^3®S-r?». Rfe5t4 1 
it. $.7-13X'&MtZtl. R&ftmm$,'**A'14t,Z 
AlttS. Gt3«trXBfe3t4 2*i, G^&^jW, Bfeft 
5gJg<0^-f^o-f 5tA8tt, GM16 

#RStU BfeJtl 7*>*^iS-rS. Gfe3Kl6ti, Gfe 
^tfflJRA'N*^ 1 8 iZjJfrtZ . 

[0033] Bfeftl 7<i. S9-19, 59-20«r 
^•LT, Bfe3tffl?R^*^2 1K:AI^S. 

[0034] J&ffc'^rt' 1 4*^OR®S3t2 2b, W. 
&r<*iV 1 8*^<7DGJS3S3e2 3 b , iRfl^*.^ 1 
^><7)BSS3fc2 4»i, ?oX^?D^f yi7XUXA2 
5tc «k Ofe^^ir, fr£l£$fi7ttiiSfrfc2 6 
yX2 7tC«J:'5X^y-> ±JCta»r4. 

[0035] sSC^2.3feaS*^^-r*«!i**3fc^^ 

l, y>yvyu??3<7ttmzit. %mft&m0y9t& 

4 4 <0*M;:&&4 5 £ m&f h . 
[0036] ■fomyvyin&®i.z\t=7yy~m& 
3 l*5ffia$ii-i.. 
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[00 3 7] &rtWt&3kt LXmiVfJ 9a4 y? 
55-40. %2<r>?4 9v4 7?$5-l 5, S1<0 
55-13. S2<05 5-1 9. S3O55-20£? 

&B^3fc£#6fc^^T*;fc&;^5VTl fc5VX 
U7L'^^3i:^>X4i:WyX5, i!3£^8I^F- 6 , 

4 7, 5 5-8, SS2WyXTW 9 £#tfBPJ!3te^ 

3tiSifflSlS'C'A?)5>'ri^3 1 
it;. $¥1^X2 7, ?a^y>f ^O-f -y^XUXA 

25. fe^is^^M^i: , wm&Jk. yyrnm 

3 1 £ Z OMKIEH LX $> h . 

[0038] 07 L^ntmtctsv^rii, mmnft 

£\y r y 6 1 frie»-<0Sli6ffilt 1*0 t < S¥V >x 

2 7^ffli^rciesLT$> , 9a3iEif«Ji. «?3*<oa4, 
5, 6£^L3tk<7)fci»i«-c$>£. c^^. finasaj? 

[0039] ffi*5 lC0WZiS&U>X27ZMfi-t& 

xwvnvm^mt viz.. m.tm<mm^m±, mnz 

*52 3 0mrat, iA«3 0 7mmti)5. 

[00403 ^nsfew^fttf , & i <vmmt n« 
. its < ltv^s ws^^f -v D yy^-x 
m mx & **»*»K3«ftrn ^x^^mit* 5 

[0041] ®fr 5 1 izttLXik 

^ls>X2 7tfmzW/iZtitzmf&.k%-?Xii'), i8A 

yx*j&& x'commz+frk* 
mw <o . x 'o^mcoimu yxv&h z. t wx% %> t 

[ 0 0 4 2 3 |g1S*«l!ffH4J: 0 
[0043] 08ii, *^HB<0^3<OHiS^<7)?Saro 

l lzntXtk^>X2 7 frMMtcfW t^WAj: Ltz 

mfmshiz§mzRX$z%<-t&tzMz, wMyyy 
i. jvyvyvr-rscrj&mizte, ftMtis3am<?>m%. 

n^x^^<os«t5 low^ja 5 2 

[0044] *%Mm<r>i§r&ii. tmftffly r > 6 1 £ 

w*\syx2i<r>mmx*yvy' x )y\'9??>bwftmz 



mmth ztiz* omiE<o5 vr o y v 9 9 3 a^<o» 

^f^g^Stts;fc=5r<l3ie^^;H4. 18. 2 

i£^&<#a™T*>&. *7t^<o^ifris?R^^ 
suwftsm&ii. fries 1. ss 2 outfit kii&tsKm. 
LfzmtfLx$>z>#m*mm&mnitx*>z. we 

SfM7ry5 0(i. 0^5O'T*^L3tJ:5^Xnr- 

[0045] ttzxmi&mizxtui . g*5 1 <of£^ffli 

X^-XSrf^S i k tfX'Z , QIBIUHK) W T 
[0046] 

[HBBoSiim] PXkmWLfzXolz. *mnz£ti&, 
i: t tc. ^mtmt&i* A 4 7 r 4 )V*H xa 

T<n>m{ummk*i>. &iz. mx^-xmzyr> 
mKi&mizftfflT* & . 

[01 ] *M<0SlO«it^?Kfirayx?^^ 

[02] fe&nfo&yv a 3.9 9 <nm^^tumm.<^m 

[03 ] *3M<?>m 1 tfOHifi^jSaro^'x ^7 ^co± 

wmx'hz. 

[04 ] 1 eommm<om&y^^x. 9 9<n& 
mm.<rm$mxhh , 

mm?>mmxbh. 

[06] *^BHOS 1 WSUiWIcoJSaxo ~J3.99<n& 

wm&oTwmmwmxb h . 
[07] *%pmm 2 nmnmnm&y-n =j*99<n±. 
mmxhh. 

[08] *wR<m3<Dmmm<nwM>y'u ! s*.99<r>±. 

®0T*S)S. 
[1^-^ittBS] 

i -St«5yr. 2-m$&6. 3 -vyy)yv99 , 
a-vvx, 5 • wx, e-m^s&mf. 7-mi 

\s>XT\>A, 8 "5 5-. 9- •3S2l':xXTW. 1 
0- -r-f^o-f y^5 5-. ll-R€l3K. 1 2-Gti 
J:VBfe3t, 13-55-. \A"W3&**A>. 15- 
y'-f^n>f7?S7-, 1 6-GM. 17-BfeMi, 
lS-Sa^A'. 19-5 5-, 2 0 -5 5-, 2 1 
2 2-RjSjS3K. 2 3-GSM, 2 4 

• BjSm, 2 5-^0^?0>f7?7 l JXA, 2 
6-HJW3t, 27 -ta^UVX, 2 8-i»7Ty, 2 
9-Sftc, 3 0 -S^Jl. 3 1-5yXSig(, 4 0-^ 
-y:755-, 4 1-RM. 4 2-GtJj:tXB€i 
3t. 4 3-HMI7TV. 44-1*, 4 5-&BI, 5 0 

■m^yry. 51-®*, 5 2-fW. '6 1-tt*P7 
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ry, 6 5 -as-oauw? k i o i &-<r>&my 

7Y, 7 0-§SHOi*S:5'?K 7 l-^EWj*JS^ 



K 1 2 3-«-£Ofgrt«. 1 2 4-SgrcD3Srt«, 1 
2 5— WE-VygPSlfc. 
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[05] 

65 
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[06] 
116 
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im&B] ¥i£l 0^1^228 
[^«IE1 ] 

[MEWS] 

i , mm i o#aj«st£-effi£tt£#ai l , iam 2 <o» 



StEMH^/l- (18) ^E«i>fcJ3:jaa£i£*:3-tf 

8 ] 3 rwwtmtmA Ayr a innsarr 



(9) 



<ftffl¥- 1 1-1 6 0 7 9 3 



[»*JS9] IStAAyr^iV^mt. B|.2 6 3miiix3 
1 8mmT-J>i.if^S8tCiej!i<05fe^ia. 

[«^«i o ] ^m^co^^mtxmicom^ 

l,zW£-f hWifkT'ri is *9 9 iztSK^X, 'J?%<tl>Mh 

?w ;hm xjaT<owg^ra t LfciMss 1.2. 

3, 4, 5. 6£tMHZim<W?&W. 

1 1 1 ±I£A 47r-f >W X5rl£.2 6 3mm 
X318mmt t^!S*« 1 0 IZffl&coX&SiW.. 
[ff^JS 1 2 ] ±ISA 4 7r 4 JUM X£&2 4 3 mm 
x 3 0 7 mm t tJtlS^S8 £fcti lg:£ll 1 0 (CRtta 
#3*§£B. 

3 ] ±IEA 4 7 r A ;HM X&I&2 3 0 mm 
X 3 0 7 mm fc L?til^R8 tJttia^S 1 OfcESW) 

[fW<JS 1 4 ] fcfiA'*;|,<o^®S-»M X£BgO . 9 

-< v^mxt t l tin&m 8 1 w rnxm 1 o id ea^ft 

¥§£B. 

[ft^JSl 5] &f B ;^i^iSa^&^>X$fcaSia 
T08E*«rg.l 4 6mmiaTfc U:f»3<Ji8a*:«iH£ 

aiotiasw^^ia. 
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* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the 1st cooling circulatory system which has a sealed type ventilation flue containing a liquid crystal panel, 
and the 2nd cooling circulatory system which is in an equipment coat and cools this ventilation flue from an outside ~ 
having — this liquid crystal panel — this — the 1st cooling circulatory system — direct — cooling — this the optical 
equipment characterized by the composition indirectly cooled in the 2nd cooling circulatory system 
[Claim 2] The cooling circulatory system of the above 1st is optical equipment according to claim 1 which is the 
composition equipped with the cooling fan of exclusive use. 

[Claim 3] It is optical equipment which irradiates light at two or more liquid crystal panels, possesses two or more 
cooling fans for cooling a liquid crystal panel in the optical equipment which projects the light from this liquid crystal 
panel on a screen through two or more prism and projection lenses, and is characterized by one [ at least ] of the cooling 
fans of these being composition arranged in the side of this projection lens. 

[Claim 4] It is optical equipment characterized by irradiating light at two or more liquid crystal panels, providing two or 
more cooling fans for cooling this liquid crystal panel in the optical equipment which projects the light from this liquid 
crystal panel on a screen through two or more prism and projection lenses, and one [ at least ] of the cooling fans of 
these being a sirocco fan. 

[Claim 5] One of two or more above-mentioned cooling fans is optical equipment according to claim 3 or 4 which is the 

cooling fan of the exclusive use for cooling the above-mentioned liquid crystal panel at least. 

[Claim 6] It is optical equipment according to claim 3, 4, or 5 which is the composition that have an air course for 

cooling to the above-mentioned liquid crystal panel, and this air course for cooling is divided into plurality. 

[Claim 7] The air course for cooling divided into the above-mentioned plurality is optical equipment according to claim 

6 which is the composition of having made it increase the wind speed or air capacity to the liquid crystal panel for G 

colored light (18). 

[Claim 8] Optical equipment according to claim 1, 2, 3, 4, 5, 6, or 7 whose flat-surface dimension is below an 
abbreviation A4 file size. 

[Claim 9] The above-mentioned A4 file size is optical equipment according to claim 8 which is 263mmx3 18mm. 
[Claim 10] Carry out color separation of the light from the light source, and irradiate the 1st liquid crystal panel, the 2nd 
liquid crystal panel, and the 3rd liquid crystal panel, and color composition of the outgoing radiation light from the 1st 
liquid crystal panel, the 2nd liquid crystal panel, and the 3rd liquid crystal panel is carried out. Optical equipment 
according to claim 1, 2, 3, 4, 5, 6, or 7 which the flat-surface size which contains the height of the liquid crystal 
projector at the time of receipt at least in the liquid crystal projector projected on a screen with a projection lens made 
the dimension not more than abbreviation A4 file size. 

[Claim 1 1] Optical equipment according to claim 10 which set the A4 above-mentioned file size to 263mmx318mm. 
[Claim 12] Optical equipment according to claim 8 or 10 which set the A4 above-mentioned file size to 
243mmx3 07mm. 

[Claim 13] Optical equipment according to claim 8 or 10 which set the A4 above-mentioned file size to 
230mmx307mm. 

[Claim 14] Optical equipment according to claim 8 or 10 which made display screen size of a liquid crystal panel 0.9 
inches or less. 

[Claim 15] Optical equipment according to claim 8 or 10 which set distance from the liquid crystal panel screen to a 
projection lens nose of cam to 146mm or less. 

[Claim 16] Optical equipment according to claim 8 or 10 which set distance from the liquid crystal panel screen to a 
projection lens nose of cam to 1 35mm or less. 

[Claim 17] Optical equipment according to claim 8 or 10 which the flat-surface size of a cross dichroic prism made less 
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than [ 32mmx32mm ] while having the cross dichroic prism as a tone Narimitsu study system. 
[Claim 1 8] Optical equipment according to claim 8 or 1 0 which has both arranged the power supply for a projection 
lens, a cross dichroic prism, color separation optical system, lighting optical system, and the light sources in this order , 
as it is characterized by providing the following The light source for raising the use efficiency of the lighting light from ^ 
the light source, and obtaining a uniform lighting light, while equipping the circumference of a cross dichroic prism 
with the 1st dichroic mirror, the 2nd dichroic mirror, the 1st mirror, the 2nd mirror, and the 3rd mirror as color 
separation optical system, a polarization sensing element, lighting optical system including an optical integrator means 
The power supply for the light sources 

[Claim 19] While equipping the circumference of a cross dichroic prism with the 1st dichroic mirror, the 2nd dichroic 
mirror, the 1st mirror, the 2nd mirror, and the 3rd mirror as color separation optical system While having lighting 
optical system including the light source for raising the use efficiency of the lighting light from the light source, and 
obtaining a uniform lighting light, a polarization sensing element, and an optical integrator means, and a power supply 
for the light sources The list of a projection lens, a cross dichroic prism, and color separation optical system, and 
lighting optical system, optical equipment according to claim 8 or 10 which has arranged the power supply for the light 
sources in this order. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technology which cools a liquid crystal 
panel especially with respect to optical equipments, such as a liquid crystal projector which uses a penetrated type liquid 
crystal panel. 
[0002] 

[Description of the Prior Art] In order to hold down the temperature rise of a liquid crystal panel like a publication with 
the optical equipment using two or more conventional prism to the side elevation of the projector lens of a liquid crystal 
projector and liquid crystal panel portion which were shown in drawin g 2 , it is common in the lower part of liquid 
crystal panels 14, 18, and 21 to arrange the axial flow type cooling fan 81. in this case - since the ventilation from a fan 
is hit to the direct liquid crystal panels 14, 18, and 21 (not shown) ~ easy - the above-mentioned liquid crystal panels 
14 and 18 — it can cool 21 times 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional optical equipment shown in drawing 2 , the whole 
equipment height size turns into the projector lens 27 and liquid crystal panels 14 and 18 which were shown in drawing 
2 , and the height size L2 added to the height size of 21 portions. Moreover, at this time, the space (dead space) which is 
hard to use effectively under the aforementioned projector lens 27 is generated, and it is disadvantageous for reduction 
of the height size of the whole equipment. 

[0004] It is in the purpose of this invention reducing a height size and offering optical equipment effective in the 

miniaturization of equipment. 

[0005] 

[Means for Solving the Problem] By this invention, in order to attain the above-mentioned purpose, as shown in 
drawing 1 , a cooling fan 61 is arranged to the side of a projector lens 27, and cooling composition effective in a 
miniaturization and thin-shape-izing is offered by considering the ventilation from a cooling fan 61 as the composition 
which leads liquid crystal panels 14, 1 8, and 21 through the ventilation path 65. 

[0006] Furthermore by this invention, it considers as the composition which reduces the pressure loss by passage 
resistance and can cool efficient by making the above-mentioned cooling fan 61 into the sirocco fan of a blower 
formula. 

[0007] Furthermore by this invention, it considers as the composition which can control air capacity and a wind speed 
freely so that the temperature rise of each liquid crystal panel becomes the minimum to liquid crystal panels 14, 18, and 
21 about the ventilation from the above-mentioned cooling fan 61. 

[0008] it considers as the composition which can control air capacity and a wind speed freely so that the temperature 
rise of each liquid crystal panel equalizes the ventilation from the above-mentioned cooling fan 61 to liquid crystal 
panels 14, 18, and 21, and the air capacity and the wind speed to the liquid crystal panel 18 for G colored light boil the 
air capacity and the wind speed to each liquid crystal panel, and it is made to become the maximum, and is made for the 
air capacity and the wind speed to the liquid crystal panel 14 for R colored light to become the minimum further by this 
invention furthermore 
[0009] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using a drawing. 

[0010] Drawing 3 is the plan of the liquid crystal projector of the 1st example of this invention. 

[001 1] Incidence of the lighting light 2 from the discharge lamp 1 which is the light source is carried out to a dichroic 

mirror 10 through the polarization sensing element 6, the 1st lens array 7, a mirror 8, and the 2nd lens array 9 through 

the lamp reflector 3 of a parabolic mirror, a lens 4, and a lens 5. 
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[0012] The R colored light 1 1 penetrates a dichroic mirror 10, and G and the B colored light 12 reflect it. It is reflected 
by the mirror 13 and incidence of the R colored light 1 1 is carried out to the liquid crystal panel 14 for R colored light 
Incidence is carried out to the dichroic mirror 1 5 of G colored light reflection and B colored light transparency, the G V 
colored light 16 reflects, and the B colored light 17 penetrates G and the B colored light 12. Incidence of the G colored 
light 16 is carried out to the liquid crystal panel 18 for G colored light. 

[0013] Incidence of the B colored light 17 is carried out to the liquid crystal panel 21 for B colored light through a 
mirror 19 and a mirror 20. 

[0014] Color composition is carried out with the cross dichroic prism 25, and the R transmitted light 22 from a liquid 
crystal panel 14, the G transmitted light 23 from a liquid crystal panel 18, and the B transmitted light 24 from a liquid 
crystal panel 21 project the outgoing radiation light 26 by which color composition was carried out on a screen (not 
shown) with the projection lens 27. 

[0015] In order that the heat generated from the light source which becomes an elevated temperature does not do 
influence and may carry out it to component parts other than the light source, near a discharge lamp 1 and the lamp 
reflector 3, the ventilating fan 28 for light source cooling is arranged, and hot blast 30 is exhausted besides the case 29 
of a liquid crystal projector. Moreover, the lamp power supply 31 is arranged near the discharge lamp 1. 
[0016] In this example, as color separation optical system While equipping the circumference of the cross dichroic 
prism 25 with the 1st dichroic mirror 10, the 2nd dichroic mirror 15, the 1st mirror 13, the 2nd mirror 19, and the 3rd 
mirror 20 The use efficiency of the lighting light from the light source Make it improve and a uniform lighting light The 
discharge lamp 1 and the lamp reflector 3 which are the light source for obtaining, a lens 4, a lens 5, the polarization 
sensing element 6, the 1st lens array 7 that is an optical integrator means, a mirror 8, and the lighting optical system 
containing the 2nd lens array 9, While having the lamp power supply 31 which is a power supply for the light sources, 
the projection lens 27, the cross dichroic prism 25, color separation optical system, lighting optical system, and the lamp 
power supply 3 1 are arranged in this order. 

[0017] The flat-surface size which contains the height of the case 29, i.e., the liquid crystal projector at the time of 
receipt, in a case 29 as composition which contains the projection lens 27 considered as the dimension not more than 
abbreviation A4 file size. Depth is 307mm and the width of face of the dimension of an example is 230mm. 
[001 8] In addition, a setup of a dimension is not limited to this example and should just be abbreviation A4 file size. 
Although the smallest size was 230mmx307mm of this example as a result of investigating about A4 [ various ] file 
size, as larger size a little than it, it was 263mmx318mm as 243 mmx3 07mm and the greatest size. Therefore, in this 
invention, it decided to set up the three above-mentioned kinds of sizes as A4 file size. 

[0019] According to the liquid crystal projector of the composition of this example, the liquid crystal projector of a 
dimension which can use the receipt shelf which has generally spread widely, and a carrying case can be obtained. 
[0020] In addition, although realization becomes difficult more nearly technically so that this size is small, it is effective 
in the ability of the receipt shelf and carrying case which have generally spread widely to use now more mostly. 
[0021] In order to realize this dimension, in this example, display screen size of a liquid crystal panel is made into 0.9 
inches. By using 0.9 inches and a small liquid crystal panel compared with 1 .3 inches of the display screen size of the 
conventional liquid crystal panel, the projection lens 27 and the cross dichroic prism 25 are made small, and can also 
make color separation optical system small in connection with this. 

[0022] In this example, in order to realize A4 file size, distance from the liquid crystal panel screen to a projection lens 
nose of cam was set to 135mm. By setting this distance to 135mm or less, A4 smallest file size is realizable. In addition, 
to A4 larger file size, 1 46mm or less, then it are [ this distance ] realizable. This is because it is 3 1 8mm which has the 
longitudinal large size of A4 file size, a small thing is 307mm and the difference is 1 1mm. 

[0023] In this example, in order to realize A4 file size, while having the cross dichroic prism 25 as a tone Narimitsu 
study system, the flat-surface size of the cross dichroic prism 25 was set to 32mmx32mm. With this size, color 
separation optical system can be done more in less than [ 32mmx32mm ], then this small. 

[0024] In addition, although this example showed the example of composition with the larger depth size of a liquid 
crystal projector than a width-of-face size, it may not be limited to this and larger composition than a depth size is 
sufficient as a width-of-face size. 

[0025] 61 in drawing is a fan for cooling for cooling the above-mentioned liquid crystal panels 14, 18, and 21, and has 
shown the blower type sirocco fan in drawing. As for the first ventilation duct and 27, 65 is [ the heat sink for cooling 
and 70 ] the third ventilation duct. 

[0026] Drawing 4 and drawing 5 are the detailed perspective diagrams showing the cooling structure of the liquid 
crystal panels 14, 18, and 21 in the above-mentioned example, and the projector-lens 27 circumference of the above. 
Drawing 4 shows the perspective diagram from [ aforementioned ] lighting optical system, and drawing 5 is a 
perspective diagram from cooling-fan 61 direction. Moreover, drawing 6 is the detailed perspective diagram showing 
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the ventilation structure of the aforementioned cooling structure. The cooling structure of the aforementioned liquid 
crystal panel is explained using drawing 4 , drawing 5 , and drawing 6 below. 

, t0027] The air discharged from the above-mentioned cooling fan 61 is guided under the aforementioned liquid crystal 
^panels 14, 1 8, and 21 through the ventilation duct 65 of the above first, as the arrow 1 1 1 in drawing showed. At this 
time, the first guide plate 123, the second guide plate 124, and the third guide plate 125 are arranged in the first 
ventilation duct 65, and the air of the aforementioned arrow 1 1 1 is composition which is divided into the ventilation 112 
for liquid crystal panel 14 for B colored light, the ventilation 1 13 for liquid crystal panel 1 8 for G colored light, and the 
ventilation 1 14 for liquid crystal panel 21 for R colored light, is guided at each liquid crystal panel, and cools each 
liquid crystal panel. At this time, by arranging each guide plate 123,124,125 appropriately, it arranges so that the 
maximum blast weight or the maximum wind speed may be led to the ventilation 1 13 for liquid crystal panel 18 for G 
colored light with the general highest temperature rise of a panel, and next, it is the composition that the temperature 
rise value of each liquid crystal panel can be mostly equated by a temperature rise dividing into the high ventilation 112 
for liquid crystal panel 14 for B colored light, and the ventilation 1 14 for liquid crystal panel 21 for R colored light 
which is not so high as for a temperature rise, and ventilating, namely, the wind holes 91, 92, and 93 (not shown) which 
showed the air for cooling in drawing 4 — a passage -- the drawing 6 Nakaya mark 11 5, 11 6, 117 (not shown) — like — 
each — they are liquid crystal panel 14 and the composition which cools 18 and 21 

[0028] further — the above — cooling — ** — air — the — two — ventilation — a duct — 101 — a passage — the — two — 
ventilation — a duct — 101 — inside and outside — a wall - having prepared — cooling ** — a heat sink — 27 — 
radiating heat -- having — further — the third ventilation duct 70 a passage — the fourth ventilation duct 71 — a passage 
— the aforementioned cooling fan 61 — returning — having - composition — it is . The ventilation ducts 65, 101, 70, and 
7 1 of this time above-mentioned have structure which sealed liquid crystal panels 1 4, 1 8, and 2 1 and the cooling fan 6 1 . 
For this reason, penetration of the dust from the outside is prevented, dust adheres on a liquid crystal panel side, and the 
defect that dust is irradiated on a screen can be prevented. Moreover, the above cooling structure does not need to be 
sealing structure especially for the formation of a thin form of equipment, and the composition which stuck dust **** 
glass separately on the liquid crystal panel side is also possible for the cure of dust. 

[0029] Moreover, in the 1st example of the above, although the guide plate 123,124,125 is dividing the ventilation from 

a cooling fan 61, even if this is structure divided in 3 pipes etc., the same effect is acquired. 

[0030] Drawing 7 is the plan of the liquid crystal projector of the 2nd example of this invention. 

[003 1 ] Incidence of the lighting light 2 from the discharge lamp 1 which is the light source is carried out to a dichroic 

mirror 40 through the polarization sensing element 6, the 1st lens array 7, a mirror 8, and the 2nd lens array 9 through 

the lamp reflector 3 of a parabolic mirror, a lens 4, and a lens 5. 

[0032] The R colored light 41 reflects and G and the B colored light 42 penetrate a dichroic mirror 40. It is reflected by 
the mirror 13 and incidence of the R colored light 41 is carried out to the liquid crystal panel 14 for R colored light. 
Incidence is carried out to the dichroic mirror 1 5 of G colored light reflection and B colored light transparency, the G 
colored light 1 6 reflects, and the B colored light 1 7 penetrates G and the B colored light 42. Incidence of the G colored 
light 1 6 is carried out to the liquid crystal panel 1 8 for G colored light. 

[0033] Incidence of the B colored light 17 is carried out to the liquid crystal panel 21 for B colored light through a 
mirror 1 9 and a mirror 20. 

[0034] Color composition is carried out with the cross dichroic prism 25, and the R transmitted light 22 from a liquid 
crystal panel 14, the G transmitted light 23 from a liquid crystal panel 18, and the B transmitted light 24 from a liquid 
crystal panel 21 project the outgoing radiation light 26 by which color composition was carried out on a screen (not 
shown) with the projection lens 27. 

[0035] In order that the heat generated from the light source which becomes an elevated temperature does not do 
influence and may carry out it to component parts other than the light source, near a discharge lamp 1 and the lamp 
reflector 3, the ventilating fan 43 for light source cooling is arranged, and hot blast 45 is exhausted besides the case 44 
of a liquid crystal projector. 

[0036] Moreover, the lamp power supply 3 1 is arranged near the discharge lamp 1 . 

[0037] While equipping the circumference of the cross dichroic prism 25 with the 1st dichroic mirror 40, the 2nd 
dichroic mirror 15, the 1st mirror 13, the 2nd mirror 19, and the 3rd mirror 20 as color separation optical system The use 
efficiency of the lighting light from the light source Make it improve and a uniform lighting light The discharge lamp 1 
and the lamp reflector 3 which are the light source for obtaining, a lens 4, a lens 5, the polarization sensing element 6, 
the 1st lens array 7 that is an optical integrator means, a mirror 8, and the lighting optical system containing the 2nd lens 
array 9, While having the lamp power supply 3 1 which is a power supply for the light sources, the list of the projection 
lens 27, the cross dichroic prism 25, and color separation optical system, and lighting optical system and the lamp power 
supply 3 1 are arranged in this order. 
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[0038] In the example shown in drawing 7 , the above-mentioned cooling fan 61 is arranged to the side of the projection 
lens 27 as well as the first example of the above, and that of basic composition is the same as that of above-mentioned 
drawing 4 and the thing shown in 5 and 6. Although it is necessary to arrange heat-insulation-plate 60 grade since the ^ 
aforementioned cooling fan 61 is arranged near the aforementioned lamp reflector 3 at this time and it is easy to be 
influenced of heat, the effect that a height size can be reduced is the same as here where the whole equipment can be 
miniaturized. 

[0039] The flat-surface size which contains the height of the case 51, i.e., the liquid crystal projector at the time of 
receipt, in a case 51 as composition which contains the projection lens 27 considered as the dimension not more than 
abbreviation A4 file size. Depth is 230mm and the width of face of the dimension of an example is 307mm. 
[0040] According to this example, the liquid crystal projector of a dimension which can use the receipt shelf which has 
generally spread widely, and a carrying case like the 1st example can be obtained. 

[0041] In addition, in this example, the projection lens 27 has composition contained by the back to the case 51, and it is 

— :~ +u» «t,:i:*,,*^ i -c *.1 i* :j — ,~4.~i ~ i „ *^ ~ — : *j i „ „r* 

wiicwuvc iii tiic auuiLy iu uuoxgc Ciiuu^ii uiauuxvc nuiu uit nvjuxu ^lyoixxi pcuiti awccn iu a piyjcomjii iciks iiuac ui warn. 

Generally, by enlarging this distance, the flexibility of a projection lens design spreads and it is effective in the ability to 
obtain a more highly efficient projection lens. 

[0042] In addition, with composition with a larger width-of-face size than a depth size, change of various layouts is 
possible. 

[0043] Drawing 8 is the plan of the liquid crystal projector of the 3rd example of this invention. The difference from the 
2nd example is the point of having devised the layout of the parts of ventilating-fan 50 grade, and having considered the 
projection lens 27 as the composition which moved to the anterior to the case 51 . In order that the heat generated from 
the light source which becomes an elevated temperature does not do influence and may carry out it to component parts 
other than the light source, near a discharge lamp 1 and the lamp reflector 3, the ventilating fan 50 for light source 
cooling shifts in a longitudinal direction, is arranged at it, and exhausts hot blast 52 besides the case 51 of a liquid 
crystal projector. 

[0044] In the case of this example, the aforementioned liquid crystal panels 14, 18, and 21 can be cooled efficiently, 

without being influenced of the heat from the aforementioned lamp reflector 3 by arranging the aforementioned cooling 

fan 61 to the lamp reflector 3 and an opposite side on the side of the projection lens 27. Moreover, at this time, although 

it is the composition in which the above 1st and the 2nd example carried out right-and-left reversal of the cooling 

structure of the aforementioned liquid crystal panel, basic structure is the same. Furthermore, as 50in drawing' showed, 

when a blower type fan is used, an effect is [ an end ] the same [ the aforementioned ventilating fan 50 ]. 

[0045] Moreover, according to this example, free space can be made to the backside of a case 51, the flexibility of 

layout designs, such as passive circuit elements, spreads, and a more highly efficient and highly efficient circuit can be 

obtained. 

[0046] 

[Effect of the Invention] As explained above, while being able to stop the height size of optical equipments, such as a 
liquid crystal projector, to the minimum according to this invention, the miniaturization not more than A4 file size also 
of a flat-surface outer-diameter size is attained. Especially, a fan can be stationed in a ** space and two or more liquid 
crystal panels can be cooled to very efficient almost equal temperature. 
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[Filing Date] October 24, Heisei 12 (2000. 10.24) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Change 

[Proposed Amendment] 

[ClSS ( l yOptical equipment characterized by being optical equipment which irradiates light at a liquid crystal panel and 
projects the light from this liquid crystal panel on a screen through a projector lens, and bemg the composition which 
arranges the cooling fan for cooling the aforementioned liquid crystal panel to the side of the aforementioned projector 

[Claim 2] The cooling wind from the aforementioned cooling fan is optical equipment according to claim 1 
characterized by being constituted so that the aforementioned liquid crystal panel may be caudad led by the air course 

for cooling. , r u . , 

[Claim 3] The aforementioned liquid crystal panel is optical equipment given in the claim 1 or any of 2 they are. [ which 
is constituted so that there may be more than one, the cooling wind from the aforementioned cooling fan may be 
distributed by two or more guide plates and predetermined air capacity may be supplied to each liquid crystal panel ] 
[Claim 4] The aforementioned cooling fan is optical equipment given in the claim 1 or any of 3 they are. [ which is 
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characterized by being constituted by the sirocco fan ] 

[Claim 5] the cooling fan for being optical equipment which irradiates light at a liquid crystal panel and projects the 
Mght from this liquid crystal panel on a screen through a projector lens, and cooling the aforementioned liquid crystal 
I Janel - having -- the aforementioned liquid crystal panel, the aforementioned projector lens, and the aforementioned 
cooling fan - abbreviation — the optical equipment characterized by being arranged at the same height 
[Claim 6] the following - having - the aforementioned liquid crystal panel, the aforementioned projector lens, and the 
aforementioned air course for cooling — the aforementioned cooling fan and abbreviation the optical equipment 
characterized by constituting so that it may arrange within the limits of the same height direction The cooling fan for 
being optical equipment which irradiates light at a liquid crystal panel and projects the light from this liquid crystal 
panel on a screen through a projector lens, and cooling the aforementioned liquid crystal panel The air course for 
cooling which draws the cooling wind from this cooling fan to the lower part of the aforementioned liquid crystal panel 
[Claim 7] Optical equipment given in the claim 1 or any of 6 they are. [ which is characterized by a flat-surface 
dimension being an abbreviation A4 file size ] 

[Claim 8] the 1st cooling circulatory system which has an abbreviation sealing type ventilation flue containing a liquid 
- crystal panel, and the 2nd cooling circulatory system which is in an equipment coat and cools this ventilation flue from 
an outside - having - this liquid crystal panel — this ~ the 1st cooling circulatory system — direct - cooling - this - 
the optical equipment characterized by the composition indirectly cooled in the 2nd cooling circulatory system 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0006 
[Method of Amendment] Change 
[Proposed Amendment] 

[0006] Furthermore, by this invention, while considering as the composition which reduces the pressure loss by passage 

resistance and can cool efficient by making the above-mentioned cooling fan into the sirocco fan of a blower formula, a 

guide plate distributes the cooling wind from the above-mentioned cooling fan, and it considers as the composition 

which can be adjusted so that the cooling wind of the specified quantity may be supplied to each of two or more liquid 

crystal panels. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Change 

[Proposed Amendment] 

[0007] moreover - this invention - a liquid crystal panel, a projector lens, and a cooling fan - abbreviation ~ the air 

course for cooling, the liquid crystal panel, and the aforementioned projector lens which arrange or lead the cooling 

wind from a cooling fan to the same height to the lower part of the aforementioned liquid crystal panel -- the 

aforementioned cooling fan and abbreviation - cooling composition effective in a miniaturization is offered by 

constituting so that it may arrange within the limits of the same height direction 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Change 

[Proposed Amendment] 

[0008] It has the 1st cooling circulatory system which has an abbreviation sealing type ventilation flue containing a 
liquid crystal panel, and the 2nd cooling circulatory system which is in an equipment coat and cools this ventilation flue 
from an outside, this liquid crystal panel ~ this - the 1st cooling circulatory system - direct - cooling - this — in the 
2nd cooling circulatory system, it becomes possible to prevent penetration of the dust from the outside and to prevent 
irradiating dust on a screen by [ it was made to cool indirectly ] constituting 



[Translation done.] 



